Microarray analysis of hepatic gene expression in pyrazole-mediated hepatotoxicity: identification of potential stimuli of Cyp2a5 induction.
Cytochrome P450 2a5 (Cyp2a5) expression is induced during liver damage caused by hepatotoxins such as pyrazole, however, the mechanism underlying this overexpression is unclear. In order to identify pathophysiological and cellular responses to pyrazole that might alter Cyp2a5 expression, we examined the effect of pyrazole on mouse hepatic gene expression in C57BL/6 mice using Affymetrix 430 2.0 microarrays. Over 3000 differentially expressed genes were identified 24-h after pyrazole treatment that were associated with a variety of cellular pathways. Upregulated genes were primarily involved in the splicing and processing of RNA and the unfolded protein response pathway, while downregulated genes were associated with amino acid and lipid metabolism, and generation of precursor metabolites for energy production. We also examined the effects of pyrazole on cellular pathways linked to metabolic and histopathological changes observed with pyrazole toxicity. Increased mRNA levels were observed for genes involved in bilirubin production, whereas the major genes of the urea cycle were strongly decreased. Changes in genes involved in carbohydrate metabolism were also observed which could explain pyrazole-induced glycogen depletion and decreased serum glucose. In addition, over 100 genes involved in the cellular stress response were upregulated by pyrazole treatment, including genes involved in the unfolded protein response and redox status. Based on these results and previous evidence concerning the regulation of Cyp2a5, we have identified several pathophysiological changes including altered energy homeostasis, hyperbilirubinemia, ER stress, and altered redox status that are associated with CYP2A5 overexpression and may represent potential stimuli for the induction of Cyp2a5.